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,Q� ������ ZH� KDYH� D� VLPSOH�� FRPSXWDWLRQDOO\�UREXVW�WHVW��ZKLFK�LV�HDV\�WR�LPSOHPHQW�DQG�WHOOV�XV� ZKLFK� RI� WKH� WZR� K\SRWKHVHV� �� �++ LV� WKH�PRVW� OLNHO\�� 7KH� UDWLR� LV� FDOOHG� D� ORJ�OLNHOLKRRG�UDWLR��DQG�WKH�WHVW�LV�FDOOHG�D�ORJ�OLNHOLKRRG�WHVW�$VVLJQLQJ� D� SULRUL� SUREDELOLWLHV� WR� WKH� WZR�K\SRWKHVHV��ZH�FDQ�ZULWH�WKH�RYHUDOO�SUREDELOLWLHV�RI�HUURU�DV�
0)H 333 �� SS � :KHUH� �S LV� WKH� SULRU� SUREDELOLW\� RI�

�+ DQG �S LV� WKH� SULRU� SUREDELOLW\� RI� �+ DQG�
�S � �S  ��,W� FDQ� WKHQ� EH� VKRZQ� WKDW H3 LV� HVVHQWLDOO\� HTXDO�WR� WKH� ODUJHU�RI� )3 DQG 03 DQG� WKH� WRWDO�HUURU� LV�JLYHQ�E\ ��� ��� 33Q&H3 � ������

:KHUH� Q LV� WKH� QXPEHU� RI� VDPSOHV�� DQG��� �� 33& LV� WKH� FKHUQRII� LQIRUPDWLRQ >��@�¦ �
dd� ���

�
�������� �������ORJ��� PLQ [ [3[333& OO

O �����
6R�� ILUVWO\� ZH� PXVW FDOFXODWH WKH� FKHUQRII�LQIRUPDWLRQ EHWZHHQ� �3 DQG� )3 E\� XVLQJ� �������DQG� WKHQ ZH� VHWWOH� IRU� DQ� DSSURSULDWH� HUURU�SUREDELOLW\� H3 DQG�IURP�������)LQDOO\��ZH�FDQ�GLVWLQJXLVK�D�&26YG�VWUHDP�IURP�5DQGRP�VWUHDP�FRUUHVSRQGLQJ�WKH�IROORZLQJ�¦  ���

� �� �����ORJL
LL )I, ������
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,I� �!, WKHQ� WKH� RXWSXW� VWUHDP� LV� &26YG�RWKHUZLVH�RXWSXW�UDQGRP�$OVR� IRU� Q ������� NELWV�� ZH� KDYH� WKH� HUURU�SUREDELOLW\�LV� ����������� ����������������� ��    �� 33Q&H3:H� FDQ� FKRRVH� WKH HUURU� SUREDELOLW\ ILUVWO\� DQG�WKHQ�GHWHUPLQH�WKH�QXPEHU�RI�VDPSOHV�)RU� LQVWDQFH� IRU� ����� H3 �GHWHUPLQH� Q� HTXDO�WR ���NELWV�DSSUR[LPDWHO\�������7KH�,PSURYHG�GLVWLQJXLVK�DWWDFN,Q�VHFWLRQ�����ZH�VXSSRVHG� WKDW� WKH� LQSXW�VWUHDP�WR� 6�%R[� LV� UDQGRP�� ,Q RWKHU� ZRUG�� WKH�SUREDELOLW\� RI� FKRRVH� VXE� 6�%R[HV� LV� XQLIRUP��(TXDO�WR ó��%XW�� LW� LVQ¶W� WUXH�FRPSOHWHO\��:H�NQRZ� WKDW�� E\�ELWV� RI ���KK �� ZKLFK� GRQ¶W� KDYH� XQLIRUP�GLVWULEXWLRQ� SUREDELOLW\�� WKH� VXE� 6�%R[HV DUH�VHOHFWHG�� :H� XQGHUVWDQG� WKDW� ���� ��� DUH PRUH�SUREDEOH� WKDQ� ���� ��� 1DPHO\�� WKH� SUREDELOLWLHV�RI� ���� ��� DUH� DSSUR[LPDWHO\� HTXDO� WR ����� ��7KHUHIRUH�� WKH SUREDELOLWLHV� RI� ���� ��DUH�DSSUR[LPDWHO\� HTXDO� WR ����� �� :H� GHWHUPLQH�WKHVH�DPRXQWV�E\�VLPXODWLRQ��7KHQ�ZH�KDYH�
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WKDW� L$ CV� DUH� DPRXQWV� RI� VXE� V�ER[HV�DQG ���� dd L �8VLQJ� WKHVH� UHVXOWV�� WKH� HUURU� SUREDELOLW\� RI�GHFLVLRQ�IRU�Q �����LV� ���������� ������������������ ��    �� 33Q&H3 �� 5HVXOWV�DQG�VLPXODWLRQV
:H�ZULWH� D� SURJUDP� IRU� WHVWLQJ� WKLV�PHWKRG�� ,QRWKHU� ZRUG�� WKLV� SURJUDP� JHQHUDWHV D� ORW� RI�&26YG� VWUHDPV ZLWK� GLIIHUHQW� OHQJWKV�� ���� �� dd Q ��DQG�WKHQ�GHFLGHV ZKHWKHU�LW�LV�D�&26YG�VWUHDP�RU�QRW�

:H�DSSOLHG� WKLV�PHWKRG�RQ� ��� VWUHDPV� WKDW�DQG�DOO�GHFLVLRQV ZHUH�DOO�ULJKW�
�� &RQFOXVLRQV

:H�SUHVHQWHG� WKDW� WKH� VWUHDP�RI�&26YG�&LSKHU�LVQ¶W� OLNH� D� UDQGRP� VHTXHQFH� DQG LV�GLVWLQJXLVKDEOH� IURP� D� UDQGRP� VWUHDP� ZLWK�QHJOLJLEOH�SUREDELOLW\� ,Q�RUGHU�WR�GLVWLQJXLVKLQJ��ZH�QHHG�RQO\�D�VKRUW� OHQJWK�� �����  Q ELWV�RU����  Q NELWV�� RI� &26YG� &LSKHUV� ZLWK� WKH�QHJOLJLEOH� HUURU� SUREDELOLW\� �������  H3 � ��� ��� H3 UHVSHFWLYHO\��
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